miRNAs can predict prostate cancer biochemical relapse and are involved in tumor progression.
Prostate cancer is the leading cancer diagnosed and the second most common cause of cancer related death in the western world. For prognostic monitoring after prostatectomy, recurrent increase of prostate-specific antigen (PSA), the so-called PSA or biochemical relapse remains the leading biomarker. There is currently no biomarker that can accurately predict the risk of relapse at the time of surgery. We analyzed formalin-fixed and paraffin-embedded tissue samples from 52 primary prostate cancers and normal adjacent tissues obtained after radical prostatectomy. Patients were grouped into two categories: i) patients with early biochemical relapse (<1 year after radical prostatectomy) and ii) patients with late or no biochemical relapse (>2 years after surgery). Multiplex real-time quantitative polymerase chain reaction (RT-qPCR) analysis was performed to identify a miRNA signature that can predict relapse. Results were validated by quantitative RT-PCR analysis. We identified 63 miRNAs that were differentially expressed among the same categories of patients, of whom 35 miRNAs were up-regulated and 28 were down-regulated. Literature search shows that many of these miRNAs have an established prognostic significance in other cancers and can be actively involved in tumor progression. Target prediction analysis showed that predicted targets of these miRNAs could be involved in biological processes and pathways that enhance tumor progression. We experimentally validated the role of one of the dysregulated miRNAs (miR-10b) in relapse using proliferation and wound-healing assay. miRNAs can be reliable predictive markers for biochemical relapse of prostate cancer at the time of radical prostatectomy. This should have significant impact on patient managing plans.